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XADS linac specifications: less than 5 beam trips (>1s) per year !!!XADS linac specifications: less than 5 beam trips (>1s) per year !!!

•• Over-designOver-design and  and redundancyredundancy are very important criteria to follow in the linac are very important criteria to follow in the linac
designdesign

•• High accessibilityHigh accessibility is required for repairing or substitution “on-line”, without is required for repairing or substitution “on-line”, without
interrupting the beaminterrupting the beam

•• The linac must tolerate the failure of most of the componentsThe linac must tolerate the failure of most of the components: a “fault-tolerant”: a “fault-tolerant”
design design has to be ensure whenever possible…has to be ensure whenever possible…
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•• FocusingFocusing design design

⇒⇒  Small Small independent independent modulesmodules::
lattice length continuitylattice length continuity,,
modularitymodularity, , simplicitysimplicity

⇒⇒  SC SC quadrupole quadrupole doublets: doublets: more more matchingmatching  capabilitycapability  thanthan  solenoidssolenoids

•• CavitiesCavities

  ⇒⇒  small number small number of gaps (2):of gaps (2):  higher energy acceptancehigher energy acceptance, , higher capabilityhigher capability for for
faultfault--tolerancetolerance, , simplicitysimplicity

•• Beam dynamicsBeam dynamics

⇒⇒  CCaptureapture at at 5 MeV 5 MeV:: synchronous synchronous phase phase ramped from ramped from –65° to –30° –65° to –30°

⇒⇒  Limit the acceleratingLimit the accelerating gradient ( gradient (thusthus  σσ)) per focusing lattice per focusing lattice: : 2-gap 2-gap isis far far
enoughenough,, and and 1 (resp. 2) 1 (resp. 2) cavity per focusing lattice cavity per focusing lattice in in the the  ββ==0.15 (resp. 0.35) section0.15 (resp. 0.35) section
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ββ==0.15 section0.15 section
11 cav cav././latticelattice

ββ==0.35 section0.35 section
2 2 cavcav././latticelattice

Without limitingWithout limiting
EaccEacc

((EpkEpk=25MV/m)=25MV/m)

Limiting Limiting EaccEacc

Phase Phase advances per focusing latticeadvances per focusing lattice
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•• 2-gaps 2-gaps cavitiescavities, , independentlyindependently
poweredpowered

•• Large Large beam beam apertures (>50mm)apertures (>50mm)

•• Very smooth and safe focusing Very smooth and safe focusing designdesign

•• Modular Modular & simple structures& simple structures

•• Possibility Possibility of of intrinsically redundantintrinsically redundant
designdesign

•• Fault tolerance capabilityFault tolerance capability

BUTBUT……  not  not veryvery efficient in efficient in terms terms of of
real gradient real gradient betweenbetween 5 & 25 MeV 5 & 25 MeV
((ββ=0.15 section)=0.15 section)

1 cavity fails

66
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•• 2.4 m long & 1 m diameter2.4 m long & 1 m diameter

•• Including two 350 MHz spoke cavitiesIncluding two 350 MHz spoke cavities

•• Classical 4 K, 1 Classical 4 K, 1 atmatm He bath He bath

•• Independent RF poweringIndependent RF powering
((≤≤55kW/cavity) using coaxial lineskW/cavity) using coaxial lines

•• Focusing using two SCFocusing using two SC quadrupole quadrupole
doubletsdoublets
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2.33 m SC « SC « superferricsuperferric » » quadrupole quadrupole (MSU-LNL) (MSU-LNL)
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•• Cold Tuning SystemCold Tuning System: “ SOLEIL-: “ SOLEIL-
like” ; efforts are applied on thelike” ; efforts are applied on the
flanges via Ti rodsflanges via Ti rods

•• AlignmentAlignment possible from the possible from the
outside using 8 epoxy supportsoutside using 8 epoxy supports

•• AssemblyAssembly: 2 options are foreseen: 2 options are foreseen
(whole mounting in a clean room(whole mounting in a clean room
or not)or not)

•• Thermal shieldingThermal shielding: 2 options are: 2 options are
foreseen (80 K circuit & multi-foreseen (80 K circuit & multi-
layer insulation)layer insulation)
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SPOKE n° 1SPOKE n° 1
5 5 →→ 5.37 MeV5.37 MeV

SPOKE n° 2SPOKE n° 2
5.37 5.37 →→ 5.77 MeV5.77 MeV

SPOKE n° 3SPOKE n° 3
5.77 5.77 →→ 6.25 MeV6.25 MeV

RFQRFQ
→→ 5 MeV5 MeV
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5.77 5.77 →→ 6.25 MeV6.25 MeV
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→→ 5 MeV5 MeV

•• The The preliminary design of a preliminary design of a ββ=0.15=0.15 module module has  has beganbegan, , and and tries to fit tries to fit withwith
thethe XADS XADS reliability requirements reliability requirements

•• The aim = fabrication of a first prototype of cryomodule, which allows to test aThe aim = fabrication of a first prototype of cryomodule, which allows to test a
fewfew different technological options different technological options

The future =The future =

•• Test with beamTest with beam (IPHI) (IPHI)
without the need of a specificwithout the need of a specific
matching sectionmatching section

•• Campaign for Campaign for testing thetesting the
reliability of all thereliability of all the
componentscomponents


